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From 2019 until 2021 the project “Piloting and scaling of low emission development in large 
scale dairy farms in China (LED Dairy China)” was carried out in partnership with by the 
Chinese Academy of Agricultural Sciences (CAAS), the China Agricultural University (CAU) 
and Wageningen University & Research (WUR). The goal of the project was to make an 
inventory of current greenhouse gas (GHG) emissions from large scale dairy farms in China 
and to list and assess appropriate mitigation options to reduce these emissions. Building 
tools to facilitate the measuring of emissions and knowledge sharing where also part of the 
project. This report presents the results of the project outcome and impact evaluation that 
was carried out in the last year of the project (2021). This evaluation deals with the progress 
of new knowledge and tools and with changes in awareness, behavior and policy design by 
the key target groups: dairy processing companies, policy makers, dairy farmers, and 
mitigation researchers of involved institutes and experts and consultants. 
Dairy processing companies 
Both CAU and CAAS at the end of the three-year project now have dairy companies that 
approach them to start collaboration on GHG reduction programs in the dairy sector. This 
can be seen as a flywheel effect and is one of the major impacts of the LED Dairy China 
project.  
Policy makers and? governmental authorities 
The already existing collaboration between CAAS and the Chinese Ministry of Ecology and 
Environment has become stronger. This is because of the new knowledge gained on GHG 
emissions accounting and evaluation of mitigation options from dairy farms. The fact that 
this knowledge was developed in the period where CAAS was also working on 
recommendations for the national Chinese strategy towards carbon neutrality has had major 
influence on the Chinese GHG policy for livestock.  
Dairy farmers 
Awareness of dairy farmers about the impact of GHG emission reduction on their farms is 
still low in China but getting better. Learnings from this project have been critical to 
supporting farmers and their advisors in developing new farming practices that result in GHG 
reduction. 
Mitigation experts of the involved research institutes 
The CAAS and CAU teams have gained additional knowledge on GHG emissions and 
mitigation options and have developed fundamental tools to support emission reductions 
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that consider the whole farming system, including efficiencies and the wide dairy farm 
management scope. These results have been the basis to start next level research programs 
about low emissions development in close collaboration with government authorities and 
dairy chain partners. 
Experts and consultants 
The experts appreciated better quantitative data on GHG emissions from dairy farms as well 
as new models and tailor-made approaches developed in the project to help them develop 
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CAAS Chinese Academy of Agricultural Sciences 
CAU China Agricultural University 
CCAFS Climate Change, Agriculture and Food Security, research program of CGIAR 
CCAC Climate & Clean Air Coalition 
GHG Greenhouse gasses 
CH4 Methane 
CO2 Carbon dioxide 
IEDA Institute of Environment and Sustainable Development in Agriculture, 
department of Chinese Academy of Agricultural Sciences 
IPCC Intergovernmental Panel on Climate Change 
LEAD Livestock Environmental Performance Assessment and Development Model  
LED Low Emission Development 
MARA Ministry of Agriculture and Rural Affairs 
MEE Ministry of Ecology and Environment 
NCSC National Centre for Climate Change Strategy and International Cooperation 
N2O Nitrous oxide 
SDDDC Sino-Dutch Dairy Development Center 
TFA Total Farm Approach (tool developed in the project) 
UNEP United Nations Environment Program 
WLR Wageningen Livestock Research, part of Wageningen University & Research 
WUR Wageningen University & Research 
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1. Background and introduction of LED dairy 
China project 
From 2019 until 2021, the project “Piloting and scaling of low emission development (LED) in 
large scale dairy farms in China” (hereinafter referred to as LED Dairy China or LED project) 
was carried out, in a collaboration between Wageningen Livestock Research (WLR, 
department of Wageningen University & Research - WUR), Institute of Environment and 
Sustainable Development in Agriculture (IEDA, department of Chinese Academy of 
Agricultural Sciences – CAAS) and College of Animal Science and Technology (department of 
China Agricultural University - CAU). The objectives of this project were: 
• Provide technical and policy guidance to make an inventory of present greenhouse gas 
(GHG) emissions from dairy farms and to list and assess appropriate mitigation options 
for large scale Chinese dairy farms.  
• Develop tools to facilitate data recording, monitoring and reduction of GHG emissions 
on dairy farms in close collaboration with stakeholders. 
• Disseminate results to relevant target groups. The main target groups are researchers, 
farmers, dairy processors and policy makers (involved in agriculture and environment). 
The project was funded by the CGIAR Research Program on Climate Change, Agriculture and 
Food Security (CCAFS). This project built on the results of an earlier project “Carbon 
Footprint Assessment and Mitigation Options of Dairy under Chinese Conditions” (executed 




2. Explanation of outcome and impact evaluation and 
the application in this short duration project 
Explanation of outcome 
An “outcome” can be defined as the use of a research output by a non-research user that 
has the potential to contribute to impact targets, in this case reduced emissions, more 
efficient agricultural inputs, policy capacity, gender equity or reduced land use change for 
the benefit of reduced climate change. These changes can occur among individuals, groups, 
communities, companies or institutions. Change occurs if something is done differently in 
relation to knowledge, attitude, capacity, policy, or practice (Ferrer & Bernardo, 2020). 
These can be differentiated from impacts (=changes to beneficiary group or environmental 
conditions) that usually manifest after the project timeline, although in some cases progress 
towards these impacts or the impacts themselves are already visible during the project.   
 
Figure 1. Results chain to illustrate the relationship between research results, 
outcomes and impact. Source: CCAFS Impact Assessment & Evaluations Results Chain 
The official definitions as used by CCAFS concerning output, outcome and impact are 
illustrated above in Figure 1. These are also the terms we used in this report. 
The goal of this outcome evaluation report is to get a better insight into whether and how 
the project activities and the added knowledge have contributed to lower GHG emissions 
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and to improve efficiencies in the processes of conversion of feed into milk and of manure 
and fertilizer into fodder crops.  
Since this project had only a short duration compared to the normal annual production cycle 
in crop production and since it started from scratch in the exploration of mitigation options 
in desk studies, it may be expected that it will take a few years to implement mitigation 
practices on farms. This is also the fact in this project. However, the processes of creating 
awareness about GHG emissions from the dairy sector as well as exploring mitigation 
options in close collaboration between scientists and stakeholders within the Chinese dairy 
sector have made a quick start in the past three years. Therefore, it is interesting to record 
more closely what the present and foreseen outcomes are and what stakeholders expect 
from future impact.  
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3. Objective of the outcome evaluation 
The aim of the present outcome evaluation is to identify, describe, verify, and analyze 
changes brought about by the LED Dairy China project. These changes can include changes in 
knowledge, attitude, capacity, policy or practice and may occur at different levels (e.g., dairy 
farm, dairy processing company, national and provincial policy workers). Expected outcomes 
(=changes) from the project, as defined during the project development phase, are 
described in Appendix 1. Next to describing output, outcomes and impact, we will also 
compare the realized outcomes with the expected outcomes defined beforehand. 
There are three aspects to look at for what has been achieved by the LED Dairy China 
project: 
• Acquired knowledge, including methodologies, tools, reports as well as published papers 
(knowledge impact of the project) 
• Results of implementation of LED options on pilot farms (impact of the project on farm 
level) 
• Changes in awareness, behavior and policy design by the key target groups farmers, 
dairy processors and policy makers (social impact of the project) 
This report describes the results on the three aspects above, based on interviews with all 
stakeholders around the project: GHG researchers involved, dairy processors, policy officers, 
and farmers.  
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4. Output of the project: deliverables and 
project activities 
All of the deliverables and project activities of the LED Dairy China project are listed below.  
1. Develop a tool to calculate farm level environmental parameters, including carbon 
footprint (LEAD model), based on detailed farm specific data and assumptions, and a 
report about the calculation rules and parameters used. 
2. Collect GHG data of 181 Chinese dairy farms. A report was made about present situation 
of GHG emissions and lessons learnt from analyzing the results of the 181 survey farms. 
An additional scientific paper about these results is scheduled to be published in 2022. 
3. Extensive explanation of 27 mitigation options for large scale dairy farms in CN 
documented in a report that can be used as guide to understand and compare 
mitigation options. 
In earlier stages of the project mitigation options lists were developed through (a) an 
international workshop meeting with Chinese and Dutch experts (2019) and (b) a 
brochure with mitigation options was published (2020). 
4. Development of an advisory method to assess dairy farm performance and recommend 
options for GHG mitigation and farm efficiency improvement (Total Farm Approach, TFA, 
described in report). 
5. Survey amongst 15 dairy farmers and 10 stakeholders about the feasibility of mitigation 
options on dairy farms. The report about these results was the last step in the process to 
prepare for implementation of mitigation options on farms. 
6. Communication and advisory activities to policy makers and dairy chain partners. 
7. International webinar about the reduction of GHG on smallholder dairy farms in Asia. 
This webinar has replaced the original project deliverable “LED workshop South-East 
Asia”. We have decided to distinguish between dissemination activities about large scale 
dairy farms in China and activities regarding dissemination activities focused on the 
target group smallholder dairy farmers who are the dominant category in the rest of 
Asia. During this webinar results from similar CCAFS-funded project developed in 
Indonesia (CCAFS – P249) was shared, together with experiences from five other Asian 
countries. This was financed by the budget from the Chinese project, but the Chinese 
partners were not involved in this activity. 
8. Conferences and trainings to educate policy makers, dairy processors, farmers, 
consultants, trainers and other dairy chain stakeholders about GHG reduction on dairy 








Table 1. List of conferences and training events  
By CAU Location and meeting 
name 




The 12th China dairy 
conference in Hefei city 
of Anhui province 
Presentation on GHG 
Mitigation options for 




SDDDC training course 
Dairy quality chain in 
Nanjing city of Jiangsu 
province 





An interview by China 
Food News 
Opinion and knowledge 
sharing on GHG 
mitigation options 






carbon dairy industry 
How could dairy 
farming lead the path 




2295 times read of 





SDDDC on-line Trainings 
series 
GHG mitigation options 
and implementing road 






The 27th annual 
conference of the Dairy 
Industry Association 
Presentation on GHG 
mitigation options for 
dairy sector 
More than 300 
participants and 




SDDDC Annual meeting 
in Beijing 
Presentation of final 






On-line Virtual study tour 
on animal manure 
treatment and utilization 




measures for livestock 




Kick off meeting with 
Chinese and international 
experts about plans and 
experiences with the 
reduction of GHG from 
the dairy sector (on-line 
and offline) 
Discussions on plans and 
technologies with the 
reduction of GHG from 
the large dairy farms of 
China 
60 live participants 
Oct. 28 
2021 
Webinar GHG reduction 
on smallholder dairy 
farms in Asia 
Presentation of results 
on GHG reduction from 
Indonesia, Thailand, Sri 
Lanka, India and 
Vietnam 
135 participants 
and 350 persons 
registered 
(outreach) 
Since this evaluation focuses on on-farm level outcome and dissemination of research 
results, the project activities (including mitigation piloting, communication, and policy 
recommendations) are investigated and analyzed by methods such as interviews, panel 
discussions with researchers, and more. The evaluation is more focused on the outcome of 
the project activities 5 to 7. For the knowledge achievements from 1 to 4, we look at the 
outcome and impact instead of the quality.   
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Performance in delivering the intended deliverables 
The project has delivered most of the planned deliverables. The only exceptions were that 
the CAU program activities to pilot the Total Farm Approach tool on three pilot farms in 
2020 and to implement it on 15 demo farms in 2021 were not executed. This was caused by 
the combination of delay in activities through the Covid-19 pandemic in 2020 and 2021 and 
by the delayed execution and slow progress of activities by the CAU staff. The latter was 
partly caused by Covid-19 restrictions but also by lack of experience in estimating the 
workload and making the timetable for the piloting activities. Fortunately, this lack of 
experience on the CAU site was partly compensated by the experiences CAAS gained by 
piloting farm evaluation and the implementation of mitigation options on Edweigang 
Modern Animal Husbandry Co. (in Sihong). CAU has also compensated the lack of real 
experiences with the application of mitigation options on farms by analyzing GHG data from 
the intended 15 pilot farms and by interviewing these 15 farmers and 10 dairy stakeholders 
about their opinions on mitigation options to reduce GHGs on farms. These activities have 
made CAU ready for the application of the developed tools on farms. 
Performance in carrying out activities 
The original project plan scheduled visits from the Chinese researchers to the Netherlands 
and from the Dutch researchers to China. The initial plan was to have this type of exchange – 
most likely – every year. This was organized in 2019 (first project year), but because of 
Covid-19 the project team had to cancel these visits in the last two project years. In 2019 it 
was organized only with the CAAS researchers. The CAU researchers were not able to join at 
that time. These visits in year one had an important positive impact on the collaboration 
because CAAS researchers and WUR researchers had time to get to know each other and 
visit dairy farms in both countries. This has created personal relationships that were 
fundamental for the collaboration in the following two years.  
Nevertheless, the project has been adversely affected by missing the exchange visits in the 
two countries and this is most likely even more true for CAU staff members – who did not 
visit the Netherlands – than for CAAS staff. The project team has solved this lack of live 
international exchange by organizing many more video meetings and these turned out to be 
very important meetings to organize and discuss activities and draft deliverables. These 
video meetings have proven that researchers can collaborate also in this efficient and cheap 
way. Although, project manager Jelle Zijlstra presumes that the quality of deliverables and 
collaboration will have suffered from the lack of live exchange meetings in both countries. At 
the same time, he also has great admiration for the efforts of all project employees who 
were able to work well together despite this obstacle.  
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5. Grouping of interviewees 
The project deliverables and project actions have many intended users and stakeholders. 
The opinions and comments from different users and stakeholders towards the project 
outcome are crucial to make an integrated outcome evaluation. Therefore, they were 
collected by interviews, and the corresponding interview questions are a key instrument to 
conducting the evaluation.  
Firstly, the different intended users and stakeholders are identified as below: 
A. GHG mitigation experts: key researchers from the involved institutes 
B. Dairy processing companies 
C. Policy makers in agriculture and environment 
D. Dairy farmers and farm owners 
E. Experts and consultants outside the institutes (if applicable) 
 
In the next chapters of this report, these groups are called target groups. We present the 
evaluation results for every target group in a separate paragraph. Based on this grouping of 
the stakeholders, tailored lists with interview questions were developed for each of these 
groups: 
A. Group A — GHG mitigation experts from the involved institutes will be the first group to 
approach, as the basic information about the project including the involved 
Professionals from the other groups can only be provided by them. Moreover, their in-
depth understanding of the project will inform the evaluator about their opinions about 
successes, shortcomings and lessons learnt during the execution of the project. 
[Asking the researchers about the impact of their work on the intended users in the 
dairy sector may not deliver the real feedback one expects from interviewing the real 
target group that is represented in groups B to E. However, we discovered that GHG in 
dairy is such a new topic in China that few representatives from the target groups B to E 
feel comfortable talking about this phenomenon. Talking to the researchers gave us the 
opportunity to hear their own experiences with this new topic and the consequences 
they expect it will have for the future of the dairy sector. They could also inform us 
about their experiences with presentations and meetings they have had with 
representatives from the target groups B to E. And we considered this as added value to 
this analysis.] 
B. Group B — Dairy processing companies are dominant parties within the dairy chain in 
China. This is because they have a strong link to farmers as well as to retail. Therefore, it 
is necessary for the processing companies to understand why and how to reduce GHG, 
so they can influence their suppliers, customers and other parties along the chain. 
C. Group C — Policy makers in agriculture and environment is the group that determines 
the future of GHG mitigation in the China dairy industry, especially because, in China, 
many actions are taken top-down by policy regulation or government stimulation. 
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D. Group D — Farmers and farm managers are at the grass roots level in reducing the GHG 
emissions. Their understanding of why and how to mitigate GHG is the fundament of all 
current and future outcomes. 
E. Group E — Experts and consultants outside the institutes is the group for cross checking 
the insights and achievements mentioned by experts in group A.   
 
All the interview questions are designed to collect opinions and evidence of outcome and 
changes caused by the implementation and deliverables of the LED Dairy China project (see 
Appendix 3).  
The contributions of project manager Jelle Zijlstra in this outcome evaluation have been: 
• Organizing the outcome evaluation 
• Reviewing the interview questions and supporting interviews where it was needed 
• Listing and assessing deliverables and activities in Chapter 3 
• Comparing the outcomes achieved with the CCAFS impact pathway milestones 




6. Results and discussions 
The extensive interview results are listed in Appendix 4. The opinions were collected by 
asking the groups questions designed for the different groups (A, B, C, D, E). The synthesis of 
the results is presented in this chapter. The results were processed and categorized in terms 
of their opinions by the main project activities and deliverables, including LEAD model, 
report on present situation of GHG emissions from the 181 survey farms, report on GHG 
mitigation options for large scale dairy farms in China, TFA, TFA application on 15 piloting 
farms, training and conference related activities and policy recommendations to policy 
makers. The main aim of the synthesis of the opinions is to discover the match between 
project outputs and milestones achieved, so to identify the outcomes of the LED dairy China 
project according to the impact pathway roadmap provided by CCAFS. 
For some groups, it is also important to collect their plans and opinions about the period 
after the LED project, as new projects or actions spin-off or triggered by the LED project 
results are also important outcomes of the project.  
6.1. Interview results of group A — GHG mitigation experts  
from the involved institutes 
The two teams from CAAS and CAU who conducted the LED project have learned a lot from 
the project about mitigation options, applying mitigation options on farms and the potential 
to apply mitigation programs by processors. So, the uptake of knowledge about GHG and the 
application of LED on farms by CAAS and CAU was a very important first step in the impact 
pathway. Therefore, the progress in GHG knowledge and research gained by CAAS and CAU 
is an important step on the impact pathway worthwhile to describe, quantitively as well as 
qualitatively.  
In the interviews of three key researchers of the project execution, Prof. Dong Hongmin, 
Prof. Li Shengli and associate Prof. Wang Wei, together they referred 11 times to the 
fundamental status of this project in GHG mitigation in China, by using terms as “first time”, 
“first-hand”, “basis” or “foundation/fundamental”. The CAAS and CAU (partly via SDDDC) 
teams officially held four training sessions and made many speeches on different 
occasions/conferences to disseminate the project information and achievements. Both 
teams worked closely with dairy farms and companies for data collection and GHG 
mitigation option application. The CAAS team was more involved in communication with 
policy makers.  
In general, the key researchers believe that the LED Dairy China project is a foundation 
building and future proofing project that for the first time structurally introduced new 
concepts, tools and methodologies regarding GHG mitigations to China. The project results 
and deliverables provide fundamental data and tools for further research, farm efficiency 
improvement and policy making on GHG mitigation. Project activities included data 
collection, training and conferences disseminated the new concepts, tools and 
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methodologies from the front-line researchers to general researchers, farm managers, dairy 
companies and policy makers.  
Zooming into the research experiences, both CAU and CAAS researchers complimented that 
the LED project greatly improved the research capacity of their teams in the topic of dairy 
farm GHG mitigation, and it will benefit other researchers and research projects through 
CAAS and CAU. For them, the LED project is a train-the-trainer project. Before the LED 
project, the two teams were the top teams in China in the domains of agricultural 
environment control and dairy chain management respectively, however, a multidisciplinary 
and integrated approach was still missing to cover the full perspective of GHG emissions and 
mitigation in dairy farms. With the knowledge and methodology gained from the LED 
project, both teams are now very capable in leading and developing projects on the topic in 
China. To specify, CAAS has three new projects schedules and CAU has one under 
development, which will help to disseminate the LED achievements via larger, higher and 
more influential platforms to non-research users.  
There are also some comments for improvement as next steps. The team of Prof. Li Shengli 
is very familiar with herd management and farm performance of China’s dairy farms. He said 
it is important that the parameters and reference data in modelling the measurement tool 
of GHG emission are based on China's current actual situation and performance. This is 
because China’s average farm scale and performance has greatly changed during the past 
few years: more than 67% of China's dairy farms are large-scale farms (>100 heads) and the 
average milk yield per cow per year is about 9.6 tons. The increase of yield and scaling up of 
farms means higher farm efficiency and less GHG mitigation, so many of the reference data 
in often citied documents, like IPCC 2006 are outdated and may cause false calculations. So 
further and more in-depth collaboration between modelling experts and dairy farm experts 
is necessary.  
Take-aways 
The CAAS and CAU teams have gained additional knowledge on GHG emissions and 
mitigation options and have developed fundamental tools to reduce emissions that take into 
account the whole farming system, including efficiencies and the wide dairy farm 
management scope. These results have been the basis to start new next level research 
programs in close collaboration with government authorities and dairy chain partners. 
6.2. Interview results of group B — Dairy processing companies 
In the last two years, CAU and CAAS have started to work with dairy processors, starting by 
sharing knowledge gained during the project and collecting data from farms that are owned 
by processing companies. Dairy processors are the key partners along the dairy chain in 
China as many large-scale dairy farms are owned and managed by processors, and the 
attitude and strategy of processors can also influence the consumption behavior of 
consumers of dairy products.  
We tried to approach contact persons of processors provided by CAAS and CAU. 
Unfortunately, these persons were mainly technicians and – according to their company 
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rules – they are not permitted to give interviews. So, we faced barriers to collect opinions 
from processor staff representatives who are involved in the development of GHG 
strategies. We then turned to Prof. Li Shengli and dr. Wang Wei of CAU to interview them 
about their experiences and their opinions about the progress Chinese processing 
companies have made and will make in raising GHG awareness, policy making and company 
action plans in this field. This is because Prof. Li Shengli is the chief scientist of the National 
Dairy Industry and Technology System and his team is a leading team in China in supporting 
dairy farm management and farm technologies, so they know very well of the current 
situation of the processors through their almost daily communication and collaboration. 
Prof. Li Shengli is also one of the driving forces behind the SDDDC platform in which Chinese 
and Dutch organizations collaborate on the development of the Chinese dairy sector. Dr. 
Wang is also giving lectures and speeches about GHG reduction in the dairy sector and 
follows the steps of Chinese dairy processors on the topics mentioned above. We also asked 
Prof. Dong Hongmin and Dr. Wei Sha of CAAS the same questions to collect their 
experiences. 
Prof. Li Shengli gave us a quite good example about how the giant processing companies are 
making progress in GHG awareness and taking actions on GHG mitigation based on the 
impact of the LED project and its (preliminary) results. 
On September 28, 2021, Prof. Li Shengli was invited as a key-note speaker on Dairy GHG 
mitigation for the 27 annual conference of China dairy industry association in Hangzhou, 
Zhejiang province. High level representatives of five giant dairy processing companies (Yili, 
Mengniu, Junlebao, Weigang and New Hope) were also presenting in the conference. The 
report of Prof. Li got warm responses from the company representatives, many of them 
expressed their interest in GHG mitigation not only in terms of green packaging and green 
power application in milking processing but also in mitigation options on farm level. Right 
after the conference, Mengniu group approached Prof. Li for a systematic training on GHG 
mitigation and meanwhile making a serious mitigation planning for their supplying and 
owned dairy farms with support of Prof. Li. According to the training plan, practical 
knowledge of GHG mitigation options will be the focus in terms of a package solution (Total 
Farm Approach) to the farms. Besides, Prof. Li will also execute the baseline monitoring 
(present GHG emission level) of the piloting farms and in a later stage additional monitoring 
to learn about the impact of the training. The training was originally planned in the week of 
October 25th, 2021, in Jing-wa Center, but had to be postponed because of a new outbreak 
of Covid-19 in Beijing city in that period.  
Similar positive feedback was also echoed by Dr. Wang Wei. She said that before the LED 
project, many of the processing companies didn’t realize that GHG mitigation can be 
achieved from other farming practices next to manure treatment. While after the project 
and project activities including data collection, communication, conference speeches and 
training, all the above-mentioned giant processors are aware of the meaning of GHG 
mitigation and the main options of GHG mitigation. For many of the companies, the next 
step will be identifying and testing the most promising mitigation options provided by CAU 
and CAAS, to achieve results that will be disseminated to other milk supplying farms.   
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In conclusion, Prof. Li Shengli and dr. Wang Wei believe the processors will make efforts to 
mitigate GHG not only on their processing plants but also on the dairy farms; even when the 
Chinese government has not yet set up a clear goal for GHG mitigation in the dairy sector. 
They will act because most of them are companies listed in the stock market, so their 
sustainable image and social responsibility are very important for them. In addition, it is 
expected that the application of GHG mitigation options will also improve farm efficiency 
and therefore increase the farm profit. Next to that it was also mentioned by many 
processors that a clear government policy to promote GHG mitigation performances of 
farms is also desperately needed to tell processors and farmers what kind of options will be 
encouraged and what kind of practices will be banned in the future.  
Prof. Dong and her team have worked closely with dairy processor Weigang for almost three 
years already to reduce GHG emissions on the farms that supply milk to Weigang. Weigang is 
seen as a very progressive dairy company with emphasize on milk quality and supplier to 
Starbucks in China (see also paragraph 6.4. about the collaboration between CAAS, Weigang 
company and its supplying farms). This collaboration will continue in the coming years and 
the new knowledge about the TFA whole farm approach and about the numerous mitigation 
options and their mitigation potential have fueled this collaboration. The emerging interest 
in GHG reduction leads to other dairy processors who also approach CAAS now to 
collaborate on sharing GHG reduction knowledge and/or support in setting up reduction 
programs. 
Kees de Koning, researcher of Wageningen UR and chairman of executive committee of 
SDDDC was asked to share his experience in communicating with high level representatives 
from different Chinese dairy processors. Yili European Centre has been keeping a dialogue 
with Kees for a possible collaboration on GHG mitigation. The R&D Centers of Junlebao and 
Friesland Campina China both had some key discussions with Kees about their interests/plan 
towards GHG mitigation.  
Take-aways 
CAU, CAAS and WUR experience that dairy companies approach them to start collaboration 
on GHG reduction programs. This can be seen as a flywheel effect and is one of the major 
impacts of the LED Dairy China project.  
6.3. Interview results of group C — Policy makers 
Since the beginning of the LED project, Mrs. Ma Cuimei, division director of National Centre 
for Climate Change Strategy and International Cooperation (NCSC) and a long-term partner 
of the team of Prof. Dong Hongmin has been actively involved in key meetings and 
communications organized by CAAS. NCSC is a direct subordinate institution of the Ministry 
of Ecology and Environment (MEE), as well as a national strategic research institution and 
international cooperation window for China's response to climate change. The center is 
responsible for organizing research on climate change related policies, regulations and 
strategies, and provides the research results to MEE and to the state council as policy 
recommendations or even draft policy. Although NCSC is not the only policy maker or policy 
supporter that is in connection with the LED dairy China project, it is a very representative 
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one and provided many important information about how and why the LED project is 
impacting the policy making of China, including GHG mitigation policies (which is more 
frequently referred as carbon mitigation in China). To show the impact of the LED project, 
here below we present a case study to the outcome of LED on policy making in China via the 
involvement of NCSC.  
China has defined it as a national goal to achieve the carbon neutral status by the year of 
2060. In the 14th five-year plan of China (2016-2020), reduction by 18% is the 5 year’s plan 
for national carbon dioxide mitigation. NCSC is responsible to make the annual carbon 
mitigation plan, monitor its implementation and evaluate the results. The key target sector 
of national carbon mitigation plan focused on energy, manufacturing, construction, and 
transportation, since very recently, NCSC are paying more attention to emissions caused by 
agricultural activities, especially the dairy farming which is one of the largest GHG emission 
source in agricultural production.  
Via the trainings and conferences organized by the team of Prof. Dong Hongmin, 
methodology of GHG emission measurement was presented and discussed, mitigation 
options for dairy farms were also shared. Organizations such as NCSC are very key in both 
knowledge dissemination and policy support. On one hand they give training and lectures to 
provincial governors about CO2 mitigation, so that they can spread the new knowledge to 
provincial level. On the other hand, they are responsible for policy drafting, for example the 
drafting of “Guidance on China methane control” (short: Guidance) which is to be co-
launched this year by Ministry of Energy and Ministry of Agricultural and Rural Affairs. Dairy 
farms are the second largest methane emission source next to pottery industry in China, so 
the “Guidance” includes contents about GHG mitigation control in dairy farms and part of 
that was inspired or gained from the knowledge created by the LED project and proposed via 
team of Prof. Dong Hongmin. 
Furthermore, Ms. Ma also mentioned another policy document which is also contributed by 
Prof. Dong and is to be launched in the year of 2021--“China carbon emission trading 
regulations”. It is a regulation on quota trading of carbon emission among companies 
including agricultural companies and dairy farms. The regulations grew out of the Clean 
Development Mechanism Program under the Kyoto Protocol but are now applied as 
domestic carbon trading guidance for companies that produce carbon related emissions.  
In conclusion, IEDA-CAAS acts as a think-tank of the Ministry of Ecology and Environment 
(MEE) concerning GHG emission and mitigation options from the livestock sector in China, 
especially in the aspect of methane emission and manure management. The LED project and 
its knowledge achievements have contributed to a to-be-launched policy on methane 
control in China and more policies will be issued based on the knowledge foundation built by 
the LED project. The LED project ran at the same time as the work on recommending about 
the new national Chinese policy on climate neutrality; so exactly the right project on the 
right time for the CAAS staff to give solid quantitative input regarding the present and future 
greenhouse gas emissions as well as the recommended mitigation options (including 
technology) to reduce emissions. This direct application of the gained knowledge from the 
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LED project has been possible because the impact-route between the team of Prof. Dong 
Hongmin (CAAS) and the responsible policy makers of MEE. This impact-route has also 
become stronger because of additional knowledge about the research fields emissions and 
dairy farming systems. In the course of the project this team of CAAS has also strengthened 
their relationship with the Ministry of Agriculture and Rural Affairs (MARA) to recommend 
about future action plans related to the livestock sector.  
Next to CAAS, also the team of CAU is active in policy support. One of their activities was to 
support in preparing the Major Program of Ministry of Science and Technology (MOST) on 
carbon mitigation. Thanks to the research experiences and capacities gained from the LED 
project they could offer their support. CAU expects that this knowledge will also be helpful 
in support to future policy development for the dairy sector by the Ministry of Agriculture 
and Rural Affairs. 
Take-aways 
The already strong consulting relationship between CAAS and MEE has become stronger 
because of the new knowledge gained on scientific quantitative knowledge about GHG 
emissions from dairy farms and on mitigations options. The fact that this knowledge was 
developed in the period where CAAS was also working on recommendations for the Chinese 
strategy towards carbon neutrality has created major influence on the Chinese GHG policy 
for livestock.  
6.4. Interview results of group D — Farmers and farm managers 
One farm manager was interviewed, and three farm managers answered the questions 
designed for Group D through filling in the questionnaire. Edweigang Modern Animal 
Husbandry (Sihong) Co., Ltd. (hereafter referred to as Edweigang) is a dairy farm which has 
applied GHG mitigation options with contracted expertise support of CAAS since 2019. The 
other three farms are still in a very early stage of application of GHG mitigation options that 
they are general in the phase of gaining knowledge from the LED executive team and making 
plans to apply options. Unlike other interview groups like policy makers or processing 
companies, the biggest motivation of the investigated farmers in participating in GHG 
mitigation is very profit driven or cost saving oriented. All the farms started by believing one 
of the most important LED conclusions that a synergy can be achieved between 
improvement of farm performance (milk production and profitability) and GHG mitigation. 
Edweigang is the only farm that has implemented GHG mitigation options, and the farm is 
able to provide measured data of GHG emissions before and after applying the mitigation 
measures. This makes it possible to study the impact of the LED project on Edweigang’s GHG 
results.  
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Edweigang is a dairy farm owned by the processing company Weigang. It is a 520 mu1 farm 
with 3,000 Holstein cows. The average production was 10.5 tons milk per cow per year in 
2019 before GHG mitigation measures were taken. 
In 2019, Edweigang started the collaboration with team of Prof. Dong Hongmin on GHG 
mitigation on their dairy farm by contract consultancy. It is a serious collaboration which was 
initiated by Weigang when its manager, Mr. Tian Yu, participated a meeting where a 
presentation was given by Dr. Wei Sha on the LED project CAAS was carrying out. During this 
collaboration, several GHG mitigation options were provided by the CAAS team to Weigang, 
including covering the manure storage and manure processing, increasing herd and animal 
efficiency (average milk production per cow), adaptation of feeds and feeding management 
to reduce the CH4 and N2O emissions, cooling to reduce heat stress of cattle, and recovering 
the heat from the milking parlor. Weigang has applied all the above suggestions except the 
last one as the original design of the milking parlor doesn’t allow an easy and cheap 
adaptation to recover the heat. As a result, the GHG emission of the farm per kg milk 
production has reduced to 2.35 kg in 2021 from 2.49 kg in 2019, and the mitigation is also 
demonstrated to have a positive impact on the farm efficiency of Weigang; the average 
production of the farm increased to 11.5 tons of milk per cow in 2021. According to Mr. Tian 
Yu, Weigang could have achieved a bigger reduction of GHG if they would not have another 
parallel goal of protein increase for the sake of milk quality improvement. To improve the 
protein percentage of the milk, they formulated a high protein diet for the cows that has 
also led to higher N2O emissions that offset part of the efficiency increase the GHG 
mitigation options have delivered.  
The Edweigang farm proved that synergy can be achieved between farm performance 
improvement (in terms of both quality and quantity of milk) and GHG mitigation, which 
provides a good example to other farms that are planning to implement GHG mitigation 
options but are now still in a wait-and-see position. Convinced by the performance, Weigang 
(the processing company) has made serious plans to apply the same practices to its other 
farms including new starting farms, so scaling up of GHG mitigation options is already 
practiced by Weigang.  
Impact of Covid-19 has delayed project progress in implementation and upscaling. Given the 
relatively short execution time of the LED project and the fact that two of the three years fell 
into the worldwide (including a.o. China and the Netherlands) outbreaks of Covid-19, the 
visits to farms as well as face to face communications with farmers were always limited 
under legal or company restrictions, so the (by CAU) planned 3 pilot farms who were not so 
self-motivated and self-prepared as Edweigang have not yet applied GHG mitigation in their 
farms. However, knowledge and attitude of the farmers towards GHG mitigation have been 
changed through a series of project actions including trainings, on-line communications, and 
data collection for the reports. According to Associate Prof. Wang Wei and Wei Sha who 
collected data from 181 dairy farms, they had to explain to all farmers involved in the survey 
what is GHG mitigation, what are the GHG mitigation options and why GHG mitigation is 
 
1 1 hectare=15mu 
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important for now and future to achieve qualified data. By the end of the project, the 
involved farmers/farm managers have gained the general knowledge about GHG emission 
and mitigation in dairy farms. All of them have been inspired to think about which options 
are feasible on their farms and which are not; if not, what are the key challenges.  
Take-aways 
Awareness about the impact of GHG emission reduction on dairy farms in China is still low 
but getting started. The gain of knowledge and change of attitude will help the farms in 
developing new farming practices along the pathway of GHG mitigation.  
6.5. Interview results of group E — Outside experts 
The aim of interviewing outside experts is for cross checking of the insights and 
achievements gained by research experts executing the project from the point of view of 
peer researchers but also the perspective of farm consultant. In China, private farm 
consultants are not as popular as in the Netherlands, farmers and farm managers have more 
trust in experts from universities and institutes. For example, in the case of Edweigang, the 
farm has chosen to consult CAAS for the options and measures of GHG mitigation.  
There are several key opinions from the interviewed outside experts. Firstly, before the LED 
project, even to university experts, GHG mitigation was seen as a pure environmental issue 
that requires environmental technology as solution. Secondly, being able to calculate the 
farm GHG emission quantitatively is a big contribution of the LED project as it allows the 
launching of policies, standards, as well as application of the mitigation options, although 
parameters and data used in modelling the GHG measurement tool (LEAD) needs to be 
further adapted according to the real situation of contemporary Chinese dairy farm 
management practices and performances, including taking into account differences between 
regions. This is needed to achieve more accurate results that reflect the present situation on 
dairy farms in China. Thirdly, tailoring and considering the total-farm should be the approach 
when applying options to farms, and skilled guidance and consultancy are needed in doing 
so. Last but not the least, training and systematic education to target groups who are users 
or potential users of the LED project deliverables are important to disseminate the new 
knowledge and to come to professional and qualified practitioners.  
Take-aways 
The experts reward better quantitative data about GHG emissions from dairy farms and 
appreciate new models and the more tailored approaches (LEAD and TFA models) to come 
to recommendations to farmers.    
6.6. Comparing the outcome achieved with CCAFS milestones and 
outcomes 
Next to describing output, outcomes and impact based on project results and interview 
results with different target groups, we also compared the realized outcomes with the 
CCAFS milestones and outcomes, and impact defined on beforehand and shown in the 
impact pathway scheme in Appendix 1.  
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CAAFS defined the expected and potential outcomes of the project in three categories to 
indicate short term, middle term and long-term changes caused by the project respectively 
and indicated them as milestones, outcomes and impacts in the expectation figure in 
Appendix 1. 
6.6.1. Milestones 
• Trial sites for more efficient management options for fertilizer, feed and land use 
During the project period no trial sites were started. We only started a survey on 181 
farms in which we analyzed the impact of differences in feeding and the distance 
between the dairy farms and the fodder supply farm(s). 
• Analysis of farmers’ incentives and barriers to adoption to increase input efficiency 
and reduce food loss and waste while also reducing emissions 
The barriers were investigated in the CAU report about the feasibility of mitigation 
options assessed by farmers and stakeholders. The expected positive impact of 
mitigation options concerning herd management and feeding on profitability, milk 
production and feed efficiency indicators will be business-driven incentives for dairy 
farmers. The support amongst farmers for mitigation options in the field of manure 
management will be less. Getting these mitigation options implemented requires 
incentives from government authorities: either concrete legal requirements or subsidies 
to invest in manure storage, manure processing or application in the field. 
• Technical and policy guidance on more efficient management options with mitigation 
co-benefits 
The reports published by this LED project offer a lot of insights in improving efficiency of 
the farm combined with reduction in emission. The survey and additional desk research 
with the farm data have shown that this combination of efficiency and profitability is 
very likely. The assessment of mitigation options by different stakeholders (Table 8 in 
CAU report “Analysis of greenhouse gas emissions and feasibility of mitigation options 
for dairy farms in China”) has shown that they consider most mitigation options as 
feasible or feasible under conditions. Only mitigation options on breeding, the use of 
commercial fertilizer produced in an environment friendly way and the switch from to 
raw to composted manure were assessed by some respondents as not feasible. 
• Business models and analysis of options for structuring finance for replication and 
scaling of food loss and waste reduction measures 
Researchers and stakeholders agreed that the combination of improved farm 
efficiencies and lower GHG emissions by itself is already a business model for the 
farmer. Due to among other things the relative short duration of the project and Covid 
restrictions, research data to solidly prove this are still lacking. To establish a business 
model for the replication and scaling of GHG mitigation options on dairy processor 
company level is another option to explore in the future.  
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The collaboration between Edweigang and CAAS has identified efficient mitigation 
options for feeds and feeding strategy, manure management, as well as herd 
management and proved that GHG mitigation is aligned with farm efficiency 
improvement, milk production increase and farm profit growth. Their practices can be a 
basis for a proven business model to replicate and scale up the measures. 
• Mitigation hotspots and priorities by sector and country in 5-8 countries 
The hotspots and priorities of mitigation in Chinese dairy farms are herd management, 
feed production, feeding, stable and manure management in the report of “Guide for 
mitigation option of GHG emissions in Chinese dairy sector” which is a joint effort of 
CAAS, CAU and WUR. Further content and explanation of the most promising mitigation 
options can be found in the deliverables 2 and 5 described in Chapter 4. 
6.6.2. CCAFS Outcomes 
The CCAFS Low-Emissions Development Flagship (FP3) measures its success by outcomes set 
at the beginning of the CCAFS program. Below are the FP3 outcome targets relevant to the 
China Dairy project.  
FP3.1. # of agricultural development initiatives where CCAFS science is used to target and 
implement interventions to increase input efficiency 
Within the LED project, the analysis of the survey results of 181 farms has shown that 
increased input efficiency and reduction of GHG emission go hand in hand. The next 
initiatives are started, based on this finding: 
• Scaling up project of dairy processor Edweigang 
This company will use the experiences with its intervention program to implement 
mitigation options on a pilot farm, to scale up the implementation to other farms that 
supply Edweigang with milk. This is a very progressive initiative in China and widely 
recognized as such, because of the status of Weigang company as milk supplier to 
Starbucks. This initiative will be supported by CAAS with recommendations and 
monitoring. 
• Initiative of Mengniu to implement training on mitigation options on their farms 
The Mengniu group (second biggest dairy processor in China) has approached Prof. Li 
Shengli (of LED Dairy project partner CAU) for a training program for their supplying 
dairy farms. Next to training baseline and effect monitoring will also be part of this 
program.  This program is expected to start in short term. 
• Based on the interviews with Prof. Li Shengli, Prof. Dong Hongmin and Kees de Koning, 
several dairy processors are making company strategies or implementation plans to 
implement GHG mitigation options on dairy farms, except Mengniu – already mentioned 
above. Yili, Weigang, Junlebao and Friesland Campina Shanghai are the companies who 
all had serious conversation with the professors and researchers from CAU, CAAS and 
WUR about their GHG mitigation plans or projects.   
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• The combination of improving input efficiency and reduction of GHG emissions is the 
backbone of all programs above. 
 
FP3.3. # of low emission plans developed that have significant mitigation potential for 
2030, i.e., will contribute to at least 5% GHG emissions reduction or reach at least 10.000 
farmers with all plans examined for their gender implications 
Within the LED project the analysis of the survey results of 181 farms (Deliverable 2 in 
Chapter 4) has shown that many mitigation options have a large mitigation potential (Table 
2 in the report of Deliverable 2) to reduce GHG on dairy farms. In general: the higher the 
present GHG emission of a farm compared to the average, the bigger the reduction 
potential. For many indicators shown in Table 2, the mitigation reduction potential is 10-30% 
for the 25% group of farms that had the highest emissions in the sample in case they would 
reduce their emissions to the level of the 25% group of farms that had the lowest emission. 
If the middle 50% group would move its GHG emission level to the level of the lowest 25% 
group, the mitigation potential ranges from 1-26%. If the government policy and the milk 
procurement requirements of the dairy processors would stimulate reduction in GHG, our 
Chinese experts from CAU and CAAS expect that a 5% decrease in GHG for the average large-
scale farm in China will be very well feasible. 
6.6.3. Impact 
The desired impact of (1) higher resource use efficiency, (2) lower GHG emission intensity 
and (3) improved farm income were the main goals to develop the Total Farm Approach 
(TFA, see the two reports about the TFA itself and the opinions of experts about this tool). 
The integrated farm performance and management assessment that TFA is, is designed to 
improve these three impact items. This more integrated approach as well as the goal to 
reduce GHG intensity are new challenges for the Chinese dairy sector. The experiences from 
the project period have made clear that we may expect joined efforts from government 
policies and dairy processors to work on these impact goals. This LED project has laid the 
foundation to realize these impacts. 
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7. Discussion and conclusions  
Below we compare the project objectives in Chapter 3 with the milestones, outcomes and 
expected impact in the previous chapters leads to these conclusions and elaborate on what 
is achieved and what is not achieved.  
• Acquired knowledge, including methodologies, tools, reports as well as published 
papers (knowledge impact of the project). 
All the target groups agree and emphasize that the LED Dairy China project is a 
foundation building project that for the first time structurally introduced new concepts, 
tools and methodologies regarding GHG mitigations to China. The knowledge produced 
by the project strengthened the research and consultancy capacities of the knowledge 
centers like CAU and CAAS and enables farms and dairy processors to have the technical 
and managerial tools and options in reducing GHG at farm level and provide scientifically 
sound results as references of policies and regulations towards GHG mitigation for China 
dairy industry.   
• Results of implementation of LED options on pilot farms (impact of the project on farm 
level). 
Impact of Covid and lack of experience with implementing a new approach (TFA) to a 
completely new theme (GHG) has delayed project progress in implementation and 
upscaling. The planned pilot and demo farms have not yet applied GHG mitigation 
options on their farms. But they did assess mitigation options as first step in creating 
awareness and understanding. Knowledge about GHG and the attitude of the farmers 
towards GHG mitigation have also been gained and changed through data collection and 
contacts with the farmers about results of the GHG calculations. However, one 
progressive dairy farm participated as implementing pilot farm. The data from this farm 
proved that synergy can be achieved between farm performance improvement and GHG 
reduction by implementing mitigation options. 
• Changes in awareness, behavior and policy design of the key target groups farmers, 
dairy processors and policy makers (social impact of the project). 
The outcome of the LED Dairy China project was not only evaluated content wise but 
also assessed the impact of the LED Dairy project through seminars, trainings, (video) 
meetings, conferences as well as other networking activities. The general knowledge and 
awareness of the farmers and dairy processors about GHG reduction has greatly 
improved. Giant dairy processors were invited and presented to conferences, webinars 
and training programs on GHG mitigation where Prof. LI Shengli, Prof. Dong Hongmin 
and associate Prof. Wang Wei gave presentations about the LED project and project 
results. Follow up actions of the processors on GHG mitigation have already started and 
more are upcoming, based on observations of within the networks of the interviewees. 
In some new implementation projects CAU and CAAS are asked to support with their 
new knowledge.  
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When comparing the real project outcomes with the expectations (milestones and 
outcomes) of CCAFS, the result is very positive. Only the expectations about trial sites and 
business models on dairy processor company level are not yet met. 
There’s a shared opinion of most of the interviewees of the distinguished respondent groups 
to a question about future plans after the LED project. Most of the interviewees believe that 
the scaling up of the GHG mitigations at farm level highly will depend on the state strategy 
and governmental policy. This means that if the government is determined to apply certain 
GHG mitigation options in the dairy sector, the mitigation options achieved by this LED 
project will have the potential to be scaled up. Otherwise, considering China is such a big 
country, we have to be realistic that an international project like the LED project is not likely 
to take care of a large-scale scaling up campaign. Fortunately, the project has found a way to 
influence the policy making in China both at the state level as well as on the dairy processor 
level, so we have reason to believe that the present outcomes of the project will have a far-
reaching impact to stimulate the application of GHG mitigation options in the Chinese dairy 
sector in the near future. 
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Appendix 1. Expected and potential outcomes 
Outcomes defined at the project start 
The schema on the next page shows the impact pathway belonging to the CCAFS program 
“Upscaling promising livestock options for mitigating greenhouse gas emissions in Asia”, led 
by Wageningen University & Research. The project in China (“Piloting and scaling of low 
emission development (LED) in large scale dairy farms in China”) was part of this program, 
next to a somehow similar project for the smallholder dairy sector in Indonesia. The impact 
pathway shown on the next page was applied to both projects. [The third project “Lignin” 
also mentioned in this scheme has been aborted in 2020 because of lack of feasibility of the 
application of this technique on farms within the duration of the CCAFS program.] 
CCAFS Milestones 
• Trial sites for more efficient management options for fertilizer, feed and land use 
• Analysis of farmers’ incentives and barriers to adopt to increase input efficiency and 
reduce FLW (food loss and waste) while also reducing emissions 
• Technical and policy guidance on more efficient management options with mitigation 
co-benefits 
• Business models and analysis of options for structuring finance for replication and 
scaling of FLW reduction measures 
• Mitigation hotspots and priorities by sector and country in 5-8 countries 
• Technical and policy guidance to focus countries, supply chains and donors for LED 
priorities 
• Business models and analysis of options for structuring finance for replication and 
scaling of priority LED options  
CCAFS Outcomes 
• # of agricultural development initiatives where CCAFS science is used to target and 
implement interventions to increase input efficiency (2 initiatives expected) 
• # of low emission plans developed that have significant mitigation potential for 2030, 
i.e., will contribute to at least 5% GHG emissions reduction or reach at least 10,000 
farmers with all plans examined for their gender implications (2 low emission plans 
developed) 
Impact 
• Improved resource use efficiency (land use, feed, and nutrient use efficiency) 
• Lower GHG intensity 




Scheme Impact pathway belonging to the project “Upscaling promising livestock options for mitigating greenhouse gas emissions in Asia” 
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Appendix 2. Program and results online forum May 6, 
2021 
In an online forum dedicated to discussions about a low-carbon dairy industry held on May 
6th, 2021, Professor Shengli Li, Director of Sino-Dutch Dairy Development Centre (SDDDC), 
Chief Scientist of the National Technology System of Dairy Industry, and Professor of China 
Agricultural University pointed out that low-carbon dairy farming is the path we must take 
since China launched its carbon neutralization campaign in 2021. According to the statistics 
of carbon footprint in milk published by AgResearch, among all the main milk-producing 
countries, New Zealand has the lowest carbon footprint, with carbon emissions equivalent 
to 0.77kg of carbon dioxide (CO2) per kilogram of milk production. Following New Zealand 
are Uruguay, Portugal, Denmark and Sweden, their carbon footprints being 0.84kg, 0.86kg, 
0.9kg, and 1.0 kg CO2 per kilogram of milk production, respectively. Producing one kilogram 
of milk in China will generate carbon emissions equivalent to 1.68 kg CO2 on average. From 
this perspective, there are great potentials for China’s dairy industry to cut carbon 
emissions. Besides, the government is currently drafting regulations to set carbon emission 
quotas for various industries, and it is expected that the dairy industry will be included in the 
quota system. 
How could dairy farming lead the path to reducing carbon footprint? In order to answer this 
question, SDDDC invited experts from China and the Netherlands to join an online forum, 
“How to Reduce Carbon Footprint in Milk”. In the forum, the guests shared their 
enlightening studies and understandings on the dairy industry’s carbon emissions, 
evaluations of the carbon footprint of domestic dairy farming, measures to reduce carbon 
footprint, etc. 
Program 
15:05-15:10 Speech  Prof. Li Shengli, director of SDDDC 
15:10-15:40 Report 1 What are 
greenhouse gasses and what is the role of 
livestock? 
Dr. Corina van Middelaar, Expert of Dairy 
Farming & Environment & Associated Professor 
of Department of Animal Sciences of WUR 
15:40-16:10 Report 2 Piloting and scaling 
of GHG emission in large-scale dairy farms 
in China 
Dr. Wei Wang, Associate Prof. College of Animal 
Sci. & Tech. of CAU 
16:10-16:40 Report 3 Carbon Footprint 
Assessment and Mitigation Options of 
Dairy Farms under Chinese Conditions 
Prof. Dong Hongmin, Institute of Environment 
and Sustainable Development in Agriculture, 
CAAS 
16:40-16:50 Guest Panelist  Dr. Jiao Haopeng, Managing Director Newhope 
Ecological Husbandry Co. Ltd. 
16:50-16:55 Guest panelist Prof. Tiny van Boekel, Professor Emeritus of 
Food Science, WUR 
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Appendix 3. Interview questions for the target groups 
Group A: GHG Mitigation experts from research institutes CAAS, CAU and WUR 
CAU: Prof. Li Shengli, Dr. Wang Wei 
CAAS: Prof. Dong Hongmin, Dr. Wei Sha,  
1. What has been the added knowledge achieved by this project? 
a) For you personally? 
b) For your institute? 
c) For your target groups (based on you observation): identify target groups and the 
associated added knowledge? 
2. *With who/which farms and processing companies have you been in close 
collaboration or communication about the progress and results of the LED project?  
a) Please list the collaborating organizations, to be concrete, the processing 
companies and farmers, 2-3 for each category 
b) For each organization (that means there will be maximum 6 organizations and 
then 18 questions) answer the questions (based on your observations and your 
opinion):  
i. Who was the key user of the LED project result within the organization 
(directors, technicians, advisory staff, etc.)? 
ii. What has been the added knowledge for them? 
iii. What has been the outcome (changes in behavior) for them? 
3. With who/which governmental department (policy maker) have you been in close 
collaboration or communication about the progress and results of the LED project?   
a. Please make a list of policy recommendations you have given, including papers, 
reports and other policy documents you have contributed to 
b. For every activity small description: 
i. What was the goal? 
ii. What was the target group? 
iii. What has been changed? And what is the evidence? 
iv. What will have been the expected impact, based on your observation?  
4. Would you please make a list of communication activities you did perform (incl. kick 
off Phase II event, organized by CAAS in 2020)? 
For every activity small description: 
i. What was the goal? 
ii. What was the target group and outreach: number of persons/e.g., farmers? 
iii. What will have been the expected impact, based on your observation? 
5. Impact on farm management 
a) What will be impact of improved feeding management on GHG emission per kg 
milk (give estimate about % reduction of GHG per kg milk, preferably based on 
your reports delivered in this project)? 
b) What will be impact of improved manure management on GHG emission per kg 
milk (give estimate about % reduction of GHG per kg milk, preferably based on 
your reports delivered in this project)? 
c) What will be the impact of the application of GHG mitigation options on input 
efficiencies (conversion from feed to milk and from manure to fodder crops) 
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6. Future 
a) What do you recommend as future steps to reduce GHG in the Chinese dairy 
sector (desired changes in behavior or conditions to be created by stakeholders 
to conduct further reduction)? 
b) What do you foresee as impact from LED in the (near) future? What is your 
reasoning / evidence? 
7. After the closure of LED project, do you have plans or other projects on LED in the 
dairy industry? What relation do you see between the present LED project and the 
new plan/project? 
 
There may be some dairy consultants or GHG experts/consultants who have been involved 
in the project, by CAAS or CAU. Could also be recommend persons from this target group to 
hold an interview with (firstly check with CAAS and CAU). 
Group B: Dairy processing companies 
1. What is the general situation of the company? Location, business scale, kg of milk 
sources annually, share in Chinese milk processing, end products for customers, key 
customers  
2. Who informed you about the LED project? 
3. What is the motivation of your company to reduce GHG2 emission? 
4. What new knowledge did you get from the project? 
5. Please answer below questions about current actions and future plans of your 
company concerning the suppliers of milk: 
a. What is the inner plan/strategy of your company to support GHG mitigation? 
b. What actions did you take to reduce GHG emissions from your supplying farms, 
based on the results of the LED project? 
c. Do you have future targets for GHG emission on farm level? 
d. What is your opinion about scaling up the mitigation options on more farms in 
terms of plan & feasibility? 
e. Will you start programs or projects with your suppliers to reduce emission? 
6. Do your customers ask or require you to work on the mitigation of GHG on your 
supplying farms? 
a) If so, what is their motivation? 
b) If not: will they ask or require it in the future (according to your opinion)?  
7. Is there any sponsor or budget available from governmental department(s) to support 
GHG mitigation activities? 
8. What favorable conditions should be created for conducting further GHG mitigation in 
terms of policy, research, business environment, etc.? 
9. Have you got all the desired information from the LED project for low emission 
development for large scale dairy farms? Is there anything missing? 
 
 
2 GHG (greenhouse gases) are CH4, N2O and CO2, who are all emitted by dairy farms and contribute to 
global warming. 
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Group C: Policy makers in agriculture and environment 
1. What is the general function of your department/organization, concerning agriculture 
and dairy? 
2. How many kg of milk are produced in your country/province/region? (if applicable) 
3. Who informed you about the LED project?  
4. How did you participate in the project? (meeting, training, presentation?) 
5. What new knowledge or information did you get based on this project?  
6. What is the motivation of your department/organization to participate in the LED 
project in a certain way? Or why are you interested in greenhouse gas mitigation? 
7. Outcome and impact 
a) What is the influence of the LED project on your (decisions about) policy 
making?  
b) How do you evaluate the impact? 
i. until now, and  
ii. what impact do you foresee in the (near) future? 
8. Budgets and funds availability to stimulate greenhouse gas mitigation: 
a) Is there any sponsor or budget available from governmental department(s) to 
support CO2 mitigation activities? 
b) If not yet, is there any plan from the government to make it happen? 
9. What favorable conditions have been created or are to be created from the 
government to encourage carbon mitigation due to the LED project? 
10. Have you got all the desired information from the LED project for low emission 
development for large scale dairy farms? Is there anything missing? 
Group D: Dairy farmers, farm owners and farm managers 
1. What is the general farm situation? Location, herd size, processor, average milk 
production per cow per year, GHG per kg milk 
2. Who informed you about the LED project? 
3. How did you participate in the project? 
4. What new knowledge or information did you get from the project? 
5. What is the motivation of your company to reduce carbon emission? 
6. Impact of the LED project on farm performance and farm management: 
a) What mitigation options were recommended for your farm by CAAS and or CAU? 
b) What are the mitigation options you have already implemented in your farm, 
and what are the mitigation options you are planning to implement in your 
farm?  
c) What mitigation options were recommended but were not and will not be put 
into practice in your farm and why? 
d) What are the impacts of the implemented GHG mitigation options on the input 
efficiency (conversions of feed into milk and manure into crops) and profitability 
of your farm? 
7. What can other stakeholders do to better facilitate the implementation of GHG 
mitigation options on you farm: 
a) the dairy processor? 
b) the government? 
c) the knowledge centers like CAU and CAAS? 
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8. Is there any sponsor or budget available from governmental department(s) to support 
GHG mitigation activities? 
9. Have you received all the desired information you would like to have about decreasing 
GHG on your farm? 
Group E: Outside experts 
1. What is your institute and your background? 
2. Who informed you about the LED project? 
3. How did you participate in the project? 
4. What new knowledge or information did you get from the project? 
5. How do you see about the LEAD model? 
6. How do you see about the GHG mitigation options? 
7. How do you see the Total farm approach? 
8. What do you think are the key challenges in application of GHG mitigation options?  
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Appendix 4. Raw results of the interviews with different groups 
Opinions collected from the interviews held with Group A: mitigation experts of the institutes 
Prof. Dong Hongmin Prof. Li Shengli Associate Prof. Wang Wei 
About the LEAD model 
 Young scientists have developed talents 
though adapting and improving the model;  
 My group/institute got an improved 
capability on GHG mitigation; 
 It established foundation for modelling on 
nitrogen and phosphorus emission.  
 It made a simplified calculation tool for GHG 
emission in dairy farms; 
 LEAD makes it possible to launch policies 
basing on emission calculations 
 a fundamental tool for the establishment of GHG 
emission standards and policies, as only when 
emission assessment/calculation is feasible, 
forecasting the impact of new policy or 
stimulation incentives is applicable.  
 The development of a measuring tool for GHG 
emission from the dairy industry should be based 
on China’s actual experience in dairy farming, so 
further and more in-depth collaboration between 
modelling experts and ranch experts is very 
necessary.  
 On the basis of the existing LEAD model, it is very 
necessary to realize emission measurements on 
different aspects of farm management as soon as 
possible.  
 Data inputs of the model was mainly 
contributed by CAU 
 GHG emission data calculated by LEAD 
contribute to the TFA and TFA piloting on 
farms 
About the GHG emission report on current situation of 181 Dairy farms 
 First time structured data collection and 
situation analysis of GHG mitigation in dairy 
farms 
 Communication with companies and farms 
about what and why GHG mitigation 
 The relevant situation and data of GHG emissions 
of large-scale dairy farms in China have been 
studied, especially through systematic zoning 
that a lot of research has been done on the 
current situation in Henan, Hebei, Inner 
 Data related to GHG emission of large-scale 
dairy farms in major milk production 
provinces of China were collected, for the 
first time. 
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Prof. Dong Hongmin Prof. Li Shengli Associate Prof. Wang Wei 
(knowledge, awareness and dissemination of 
mitigation options) 
Mongolia and Ningxia, and a lot of new 
meaningful data have been produced. 
About the report on GHG mitigation options 
 Provided feasible and workable mitigation 
options for one of the national strategies of 
China – Carbon neutralization 
 Built the fundament for GHG mitigation 
policy of China 
 Provides first-hand applicable options for dairy 
farms (more than 67% of China’s dairy farms are 
large-scale farms, the task of reducing GHG 
emissions is very tough) 
 Provides first-hand reference for government 
policies 
 An environmental issue got an integrated 
solution combining feed nutrition 
adjustment, herd management and manure 
treatment, which greatly extended the 
previous limited measurements of GHG 
emission reduction mainly on manure 
treatment 
About the Total Farm Approach report 
  lays an important theoretical foundation for the 
cooperation between knowledge institutes and 
large dairy processors in GHG mitigation 
 provides Professional advice on feed formula 
adjustment, production efficiency improvement 
etc.  
 Many results can be directly shared to 
enterprises to use, so to improve the knowledge 
and capacity of farm managers on GHG 
mitigation 
 Make it possible for large dairy processors to take 
greater social responsibility in the future 
 Before the LED, most of the companies and 
farms believe that GHG emission is only an 
environment or manure management 
related topic, but from this project, they 
realize for the first time that GHG emission 
are produced in many processes on the dairy 
farm. 
 Farm Efficiency is closely related with GHG 
mitigation, therefore GHG mitigation options 
also contribute to farm performance 
improvement.  
About TFA application in piloting farms 
 CAAS has been collaborating with Weigang 
farm since 2019 on GHG mitigation in farms, 
applied many mitigation options there  
 Theory guides practical operation, and the actual 
operation result validate the theory 
 Show farmers that GHG mitigation actions do not 
affect production or even increase production 
 Farms are very Profit oriented. It could be 
interesting to show them how efficiency 
improvement mitigates GHG emissions as 
well 
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Prof. Dong Hongmin Prof. Li Shengli Associate Prof. Wang Wei 
 Sustainable energy, low energy consumption 
lighting, shorter cut TMR etc. are hardware that 
help GHG mitigation 
 Dairy processors care more about social 
impact and social responsibility. They are 
willing to invest for future trends. 
 For large companies, their dairy farms to be 
constructed future will consider the issue of 
GHG mitigation. Factors including new 
energy, climate control, manure 
management will be considered.  
 Precise nutrition gets attention in the 
piloting farms, as the current diet in quite 
some farms gives more than physiologically 
demanded protein and energy to the cows 
About training and conferences 
 Trained the team of CAAS and improved the 
capacity of CAAS on GHG mitigation; 
 Increased international 
reputation/collaboration and spin-off projects 
on the topic (with Germany and Denmark) 
 CAU carried out a lot dissemination and training 
work with the platform of SDDDC 
 The education to dairy processors is very 
important as they can influence both upstream 
farmers and downstream costumers for low 
emission production and consumption.  
 
About policy recommendations 
 Policy recommendations to Ministry of 
Agriculture and Rural Affairs (MARA) and to 
Ministry of Ecology and Environment (MEE) 
based on the reports on GHG mitigation 
options 
 Carbon neutrality is a national target and 
strategy of China by 2060  
Not yet policy recommendations from CAU to 
government although some opinions in relation to 
policy making were shared as below: 
 Carbon trade policy will accelerate the 
implementation of GHG emission options 
 Dairy product labelling (for consumers) and milk 
prices can be linked to GHG mitigation 
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Prof. Dong Hongmin Prof. Li Shengli Associate Prof. Wang Wei 
 The project reports contributed a lot to the 
China national strategy towards Carbon 
neutrality, to specify, built a scientific basis for 
a to-be launched new policy on GHG 
mitigation in agricultural industry. The project 
reports have provided science based 
quantified information about GHG and about 
the actions that can be implemented to 
contribute to the policy targets. This was the 
right information at the very right moment of 
policy elaboration.  
 Subsidies and rewards from government will 
encourage GHG mitigation in farms 
 
About looking into the future 
 Knowledge and experience gained from the 
project make it successful for the CAAS team 
to apply in many other projects or programs, 
such as the innovative engineering project 
sponsored by CAAS, Sino-German project, 
and UNEP-CCAC project.  
 We are interested in labelling system of the 
Netherlands, looking forward to further 
collaboration 
 Team trained by this project is planning to apply 
national 14th Five-Year planning related projects 
 Whether an operable policy in 
regulating/stimulating GHG emission/reduction 
will be established, depends very much on a 
scientifically reliable GHG measuring tool. Then 
comes with question that who will evaluate, how 
to evaluate with what criteria?  
 The team of CAU is preparing to apply the 
Major program of Ministry of Science and 
Technology (MOST) on carbon mitigation 
thanks to the research experience and 
capacity gained from LED.  
 Except improving farm efficiency, renewable 
energy is also a key option for GHG 
mitigation which deserves more attention 
 
Opinions collected from the interview to Group C: policy makers in agriculture and environment 
Topic Respondent opinions 
Introduction of the policy 
maker and the 
organization 
Mrs. Ma Cuimei, division director of National Centre for Climate Change Strategy and International Cooperation (NCSC), 
collaborator of the team of Prof. Dong Hongmin. NCSC is a directly subordinate institution of the Ministry of Ecology and 
Environment, as well as a national strategic research institution and international cooperation exchange window for China's 
response to climate change. The central responsibilities include organizing research on climate change policies, regulations, 
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strategies and planning, as well as technical support; other responsibilities include carbon emissions trading management, 
international negotiations, foreign cooperation and exchanges.  
LEAD model  It is an operation-friendly tool for farms and companies.  
 It is very demanding for processors who are more internationally market oriented, as easy measure of the GHG emission is a 
precondition for application of GHG mitigation measurements.  
A report about GHG 
emission situation of 181 
farms 
 The emission indicators of China were mainly in reference to international database like IPCC, while, after the investigation, 
the team of Prof. Dong got the firsthand emission data of different regions of China, so the emission indicators can be more 
tailor-made and accurate for China.  
Report on mitigation 
options 
 It provides policy as well as technical support of GHG mitigation to China dairy industry.  
 More guidance on practical operation of the options is needed for farms 
TFA  Not applicable 
TFA piloting on 15 farms  Not applicable 
Training and conferences  Very useful to policy makers 
 Prof. Dong is very good at using the language that policy makers are able to understand to explain research or academic result 
 It is a very good example that research results can be applied to policy making  
Policy recommendations The project achievements and the communication with the team of Prof. Dong contribute to the content of below to be launched 
policies: 
 “Guidance on methane emissions management in China”, to be issued in the year of 2021 by the state council or a joint 
launch by multi-ministries  
  “Climate change law” which was in preparation since 10 years ago, suspending due to some reason and now is on hot 
discussion again.  
  “Regulations on carbon emissions trading” to be issued in the year of 2021 
Farm management 
recommendations 
 Not applicable 
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Opinions collection result of the interview—Group D: Dairy farmers, farm owners and farm managers 
Farm A: Edweigang modern Animal Husbandry (Sihong) Co., 
LTD 
Farm B from Heze city of 
Shandong province 
Farm C from Tianjin city Farm D from Tongzhou 
district of Beijing 
General situation of the processing company 
 520 mu dairy farm, 3000 cows, average production: 11.5 
ton/cow/year by the year of 2021.  
 6900 dairy cows,  
 average production: 10.2 
ton/cow/year 
 5000 dairy cows,  
 average production: 13.6 
ton/cow/year 
 estimated CO2 
equivalent emission: 1.5-
2 Kg/Kg milk production  




What mitigation options were provided and their results 
 Since 2019, Edweigang started the collaboration with 
team of Prof. Dong Hongmin in application of GHG 
mitigation options 
 Several options were provided by CAAS: covering the 
manure storage and manure processing, increasing herd 
and animal efficiency (average milk production per cow), 
adaptation of feed and feeding to reduce the CH4 and 
N2O emission, cooling for reducing heat stress, recovering 
the heat from milking parlor  
 GHG mitigation contributes positively to the farm 
efficiency of Weigang, the average production in the farm 
increased from 10.5 ton in 2019 to 11.5 ton in 2021 per 
cow per year during the time GHG mitigation options are 
applied to the farm.  
 Collaborate with the team of Prof. Dong Hongmin since 
2019. After two years collaboration on GHG mitigation, 
GHG emission per kg milk reduced to 2.35 g in 2021 from 
2.49 g in 2019. 
 Adding probiotics or plant 
extracts to the dairy cow 
feed formula, which can 
improve production 
efficiency and reduce 
GHG emissions. 
 Feed more local roughage 
and develop local feed 
resources 
 Optimize the feed 
formula by adjusting the 
ratio of concentrate to 
roughage, adding feed 
additives, etc., which can 
improve production 
efficiency and reduce 
GHG emissions. 
 Use more local roughage 
and feed resources so to 
reduce gas emissions 
caused by 
transportation. 
 Optimize the feed 
formula by adjusting 
the ratio of 
concentrate to 
roughage, adding feed 
additives, etc., which 
can improve 
production efficiency 
and reduce GHG 
emissions. 
 Use more local 
roughage and feed 
resources to reduce 
gas emission caused 
by transportation 
 Improve manure 
management 
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Farm A: Edweigang modern Animal Husbandry (Sihong) Co., 
LTD 
Farm B from Heze city of 
Shandong province 
Farm C from Tianjin city Farm D from Tongzhou 
district of Beijing 
What options were taken & mitigation result of options application (TFA)  
 The first 4 options mentioned above were implemented 
 They have plan to scale up the measurements to other 
farms as well as to new farms under construction 
 Edweigang got a lot of support from Weigang processing 
company in terms of labor & capital investment and 
favorable policy to put mitigation options into operable 
herd and manure management practices 
 No implementation yet, 
we plan to use herbal 
extract to improve input 
efficiency. 
 No mitigation results yet, 
we plan to measure the 
result if herbal extract is 
applied in future.  
 No implementation yet, 
we plan to adapt the 
feed formula and replace 
some regular feed by 
local roughage  
 
 No implementation 
yet, we plan to 
measure the GHG 
emission to different 
key aspects first and 
implement options to 
high emission 
processes on the farm 
according to the 
measured GHG results 
What options are not applied yet, why 
 Recovering heat from the milking parlor is not being 
applied yet, they have plan to apply it in new farms 
 The design of the milking parlor of current farm doesn’t 
support an easy and cheap change to recover the heat  
 Local feed development is 
very difficult due to 
lacking of quality and 
quantity guarantee 
 The replacement of 
regular feed by local feed 
needs further risk 
evaluation of the farm 
 First apply the GHG 
emission 
measurement tool 
 Apply mitigation 
options later 
according to the 
measured results of 
the tool 
Outcome of Training and conferences 
 The farm collaborates with CAAS team in terms of 
consultancy, instead of general training or conference 
 The farm knows their challenge in GHG mitigation by 
review and reflection, they turn to CAAS when the 
problem cannot be solved by their own team 
 
 Gained general 
knowledge about GHG 
emission from daily 
communication with Wei,  
especially that the 
production of GHG is from 
 Learned when and 
where the GHGs are 
produced, and informed 
by Wei about options of 
GHG mitigation by daily 
communication when 
 Gained knowledge of 
GHG emission, 
measurement 
methods of GHG 
emission on farm by 
meetings and trainings 
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Farm A: Edweigang modern Animal Husbandry (Sihong) Co., 
LTD 
Farm B from Heze city of 
Shandong province 
Farm C from Tianjin city Farm D from Tongzhou 
district of Beijing 
many processes on the 
dairy farm. Previously, 
they thought it was only 
from manure.   
collecting data and 
questionnaire. 
 Attend SDDDC trainings 
on GHG mitigation 
given by CAU and 
CAAS. 
 
Motivation of GHG mitigation 
 Achieve the synergy between input efficiency/cost 
reduction and GHG mitigation 
 Be a competitive milk supplier in international market in 
terms of sustainability (Weigang is supplier of Starbuck) 
 It is estimated that policy 
on carbon neutralization 
in farm level is to be 
launched.  
 Trend of dairy farming in 
environmental protection;  
 Demand of input 
efficiency improvement  








 Pressure of 
environmental control 
on farm, mainly the 
environmental tax 
levied since 2018. 
Opinion collection result of the interview—Group E: experts and consultants outside the institutes 
Project Activities and 
deliverables 
Outside expert 1 
Prof. Naren Hua, inner Mongolia Agricultural university, 
collaborator of the team of Prof. Dong Hongmin in research and 
data collection on GHG mitigation 
Outside experts 2  
Prof. Dong Lifeng, Animal Feed Institute of Chinese Academy of 
Agricultural Sciences, collaborator of Associate Prof. Wang Wei on 
data collection from farms on GHG mitigation and related research. 
LEAD model  It is a highly needed tool for farms but also for research 
institutes, as there are many methodologies to test GHG 
emissions on farms but no unified and national authorized 
one; results by different methodologies can be very 
 Had some communication with Wei (CAU), Sha and Yue (both 
CAAS) about the model 
 It is a very useful tool if EF3 and Ym4 are in terms of the current 
milk production performance of China 
 
3 EF=emission factor, kg/head/year 
4 Ym=methane conversion rate 
39 
Project Activities and 
deliverables 
Outside expert 1 
Prof. Naren Hua, inner Mongolia Agricultural university, 
collaborator of the team of Prof. Dong Hongmin in research and 
data collection on GHG mitigation 
Outside experts 2  
Prof. Dong Lifeng, Animal Feed Institute of Chinese Academy of 
Agricultural Sciences, collaborator of Associate Prof. Wang Wei on 
data collection from farms on GHG mitigation and related research. 
different. It is very promising that LEAD model becomes a 
standard and most applied model.   
 A tool to make estimations (both nationally and on farm 
level): how much is being emitted, which is the basic and 
precondition to make policies and guidelines on where and 
how much to mitigate.  
 Impact factors of the model may need to be further 
adapted for farms from different regions. 
 Data in IPCC 2006 is outdated considering the average milk 
production per cow per year now in China has reached 9.6 
tons while the data for Asia in IPCC is still 5 tons.  
 The increase of milk production means the improvement of 
feed conversion rate and less of GHG emission. So it is very 
important that the model can use parameters that fit to 
China’s current situation, for example EF and Ym. 
A report about GHG 
emission situation of 
181 farms 
 It is a communication with farms by collecting data and 
spread the concept of GHG mitigation to farmers and farm 
managers 
 A way to circulate concept of GHG mitigation to farmers while 
getting the data 
Report on mitigation 
options 
 An inventory of mitigation options  
 Guidance on where to improve 
and the potential of improvements 
 Before the LED project, his team and the team of Prof. Li 
Shengli were in some collaboration in dairy farm GHG 
mitigation, many suggestions were given to farms. But 
quantitative measurement or estimation towards the 
mitigation was not attached.   
 So this report is more professional with data on mitigation 
potential included.  
 Provide guidance for farms on mitigation plan and mitigation 
implementation 
TFA  Not applicable  Very necessary to have the total farm approach, as farms need 
tailor made and integrated mitigation options 
TFA piloting on 15 
farms 
 Not applicable  Not applicable 
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Project Activities and 
deliverables 
Outside expert 1 
Prof. Naren Hua, inner Mongolia Agricultural university, 
collaborator of the team of Prof. Dong Hongmin in research and 
data collection on GHG mitigation 
Outside experts 2  
Prof. Dong Lifeng, Animal Feed Institute of Chinese Academy of 
Agricultural Sciences, collaborator of Associate Prof. Wang Wei on 
data collection from farms on GHG mitigation and related research. 
Training and 
conferences 
 Attended previous training and conferences held by CAAS, 
very informative and inspiring, 
 Looking forward to more systematic training given by CAAS 
on tool using and mitigation options, 
 Hope the training can also open to other livestock category, 
like wool sheep 
 Not applicable 
Policy 
recommendations 
 Contribute to the national aim of carbon neutralization by 
2060 
 No specific funding or budget are available from ministry level 
for GHG mitigation in agriculture in China, however, some 




 Physiological operation of dairy cows and manure 
management of farms are the two main sources of GHG 
emission in dairy farms.   
 Look forward to a complete inventory that indicates the 
contributing potential of each aspect of the farm 
management, and how to improve every aspect. 
 International market oriented processors are aware of the 
importance of GHG mitigation, but they are only a very small 
part.  
 Most of the farms don’t know what GHG mitigation is, how to 
mitigate and they believe that the mitigation will for sure 
affect performance and profitability of the farm.  
 A long way to go to make GHG mitigation popular in farms 
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